variety of respiratory tract
symptoms may be attributed to,
or associated with, food allergy.

The role of food in causing respiratory
allergies is probably underestimated.
Food-induced upper and lower respirato-
ry tract disorders seem to be more com-
mon in infants and young children than
in adults.!* However, there is an errone-
ously inflated public perception of food
allergy-induced asthma that often is not
substantiated by food challenges.>®

The incidence of food-triggered
wheezing was noted in 2% to 8% of both
children and adults with asthma.”® Food
allergy might be considered in patients
who have chronic respiratory symp-
toms that are otherwise unexplained and
do not respond adequately to the usual
therapeutic measures.” A questionnaire-
based study conducted on 33,110 people
in France estimated that 3.24% of the
French people have food allergy and that
the main manifestations were atopic der-
matitis for children younger than 6, asth-
ma for those between ages 4 and 6, and
anaphylaxis in adults older than 30.'° In
another recent investigation, asthma and
allergic rhinitis remained significantly
associated with food allergy and sensiti-
zation to food allergens after adjustment
for confounders as well as for sensitiza-
tion to aeroallergens.!!

This article provides practical in-
formation on the role of food allergy
in the causation or prediction of respi-
ratory tract morbidity. It also outlines
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evidence-based indications to evaluate
patients with upper or lower respiratory
tract symptoms for food allergy.

PATHOGENESIS OF FOOD-INDUCED
RESPIRATORY ALLERGIES

Food allergy encompasses a variety
of immune-mediated adverse reactions,
including immunoglobulin E (IgE) -me-
diated, cell-mediated, and mixed-mecha-
nism disorders.'? Immune responses me-
diated by specific IgE antibodies to food
allergens are the most widely recognized
mechanisms of food-induced respiratory
tract symptoms. The establishment of
IgE-bearing cells in the nasal or bronchial
mucosa during the allergic sensitization
process sets the stage for their activation
during subsequent allergen exposure. '
IgE-mediated reactions are responsible
for allergic rhinoconjunctivitis, bron-
chospasm, and anaphylaxis that may re-
sult from food allergens. Non-IgE-medi-
ated mechanisms are probably involved

CIW E| EDUCATIONAL OBJECTIVES

1. Describe the immune-mediated
food-induced reactions that affect
the airways.

2. Discuss the clinical manifestations
and management of respiratory
food allergies.

3. Identify the indications to evalu-
ate patients with upper or lower
respiratory tract symptoms for the
presence of food allergy.
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in the food-induced chronic pulmonary
disease (Heiner syndrome) and the hy-
persensitivity pneumonitis which results
from inhalation of food dust, while bron-
chial asthma in those with food allergy
may result from mixed IgE and cellular
components (Sidebar 1).1-31214

Specific food allergens have been im-
plicated in these reactions. The Class I
food allergens (ie, milk, egg, seafood,
wheat, soy, peanut, and tree nuts) are
the most common.®!> Cow’s milk is the
main cause of Heiner syndrome.'¢ In a
study of 1,141 randomly selected young
adults, those with probable IgE-medi-
ated peanut and shrimp allergy were
significantly more likely to have current
asthma.'” Wheeze and history of eczema
were also associated with peanut allergy,
whereas nasal allergies were associated
with shrimp allergy. In another study, a
cohort of 1,218 consecutive births was
evaluated for the relation between egg
allergy and respiratory allergic disease
by age 4.'® The presence of egg allergy
in infancy, especially when co-existing
with eczema, increased the likelihood of
respiratory allergic symptoms and aero-
allergen sensitization in early childhood.
Another birth cohort from England re-
vealed that skin sensitivity to hen’s egg,
cow’s milk, or both during the first 5
years of life was predictive of asthma.'”
Further evidence for the close associa-
tion between food and respiratory allergy
is derived from the fact that sensitization
to pollen proteins can result in allergic
reactions to fruits and vegetables (Class
II food allergens) with homologous pro-
teins (pollen-food syndrome).'”

A cross-sectional prevalence study
from New Zealand on 1,321 children
found that frequent consumption of fast
foods, especially hamburgers, resulted
in a dose-dependent association with
asthma symptoms and that frequent
“takeaway”” consumption showed a sim-
ilar association with bronchial hyper-
responsiveness.?’ A high percentage of
patients with asthma perceive that food

SIDEBAR 1.

Respiratory Inmune-
mediated Food Reactions
IgE-mediated Reactions
+ Allergic rhinitis
* Bronchial asthma
« Respiratory symptoms of
anaphylaxis

* Recurrent secretory otitis media

Non-IgE-mediated Reactions

* Food-induced chronic
pulmonary disease (Heiner
syndrome)

+ Food-induced hypersensitivity
pneumonitis

additives (eg, monosodium glutamate)
contribute to worsening of their respi-
ratory symptoms; however, well-con-
trolled investigations in this area have
reported a prevalence rate below 5%.°
Sulfite-containing foods (eg, dried fruits,
wines) have been shown to cause bron-
chospasm and severe asthmatic attacks
in some patients.?' Reactions to food ad-
ditives should be suspected in patients
who report symptoms to multiple un-
related foods or to a certain food when
commercially prepared but not when
homemade, and when the allergy evalu-
ation rules out a role for food protein.?

In addition to ingestion, respiratory
food allergy may occur by inhalation
or contact with mucous membranes or
skin.?3?* Asthmatic responses may oc-
cur from direct inhalation of aerosolized
particles that contain allergenic food. Oc-
cupational asthma has been reported in
crab-processing workers, bakery work-
ers (due to inhaled egg or flour), and har-
bor workers unloading soybeans.? Inter-
estingly, patients with “baker’s asthma,”
caused by inhaled wheat flour, can eat
wheat without symptoms.? In 1990, soy
antigen was listed as an agent causing
occupational disease when a soybean-
dependent asthma epidemic occurred in
Barcelona and Cartagena, Spain, after a
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soy dust discharge into the air.?® Also,
inhalation of lupine flour was reported
to cause allergic sensitization and occu-
pational asthma.?’

Nonoccupational exposure to fish
odors or fumes led to symptoms in 10%
of 197 children allergic to fish by inges-
tion.”? Some children had symptoms
even on direct or indirect skin contact
with fish. Sicherer et al.® reported on a
series of people with peanut allergy who
experienced adverse respiratory reac-
tions on exposure to peanut dust on air-
line flights that serve peanut snacks. In
another study, symptoms of asthma and
rhinitis were reported in three patients
after exposure to raw but not cooked
green beans and chards in a nonoccupa-
tional setting.’"

Several reports indicate that food
sensitization can occur perinatally, lead-
ing to reactions on the first exposure.
Food antigens can also be excreted by
the mammary gland and can sensitize or
provoke reactions in exclusively breast-
fed infants.?*

MILK-INDUCED CHRONIC
PULMONARY DISEASE

In 1960, Heiner and Sears®? described
a syndrome of recurrent pulmonary in-
filtrates in a group of seven infants fed
with cow’s milk who had chronic cough,
recurrent fever, tachypnea, wheezing,
rales, failure to thrive, and family his-
tory of allergy. Four of them also had
hemoptysis and anemia due to pulmo-
nary hemosiderosis (PH), as verified by
the presence of iron-laden macrophages
(ILM) in the bronchial aspirate or morn-
ing gastric washing using Prussian blue
stain. Sera of all patients demonstrated
cow’s milk precipitins by slide double
immunodiffusion wusing the micro-
Ouchterlony technique.’® The authors
reported that most symptoms decreased
within a few days or weeks after cow’s
milk elimination or switching to heat-
treated milk.3?

Heiner syndrome seems to be rare,

PEDIATRIC ANNALS 35:10 | OCTOBER 2006

‘ ‘ 3510elgamal.indd 735

but most probably is underdiagnosed
due to paucity of its pathognomonic
features.'® Since its discovery, only a
few reports have been published.3*3¢
The largest series (eight infants) was
reported by Moissidis et al.'® The in-
fants were fed cow’s milk starting at
birth, and at ages ranging from 1 to 9
months, they became symptomatic in
the form of cough in seven, wheezing in
three, hemoptysis in two, nasal conges-
tion in three, dyspnea in one, recurrent
otitis media in three, recurrent fever in
four, anorexia and gastrointestinal com-
plaints in five, hematochezia in one, and
failure to thrive in two. All infants had
radiological evidence of pulmonary in-
filtrates, and the six infants who were
tested for precipitating antibodies to
cow’s milk proteins demonstrated high
titres. PH was confirmed in one patient
who showed ILM in the bronchoalveolar
lavage (BAL), gastric washing, and open
lung biopsy. Symptoms improved within

The specific immunologic mecha-
nisms responsible for this syndrome are
not clear. It is certainly a non-IgE medi-
ated reaction in which type III hypersen-
sitivity (Arthus reaction) may play a role,
leading to the formation of immune com-
plexes that cause inflammation in the al-
veolar capillaries. When such vasculitis
is severe, bleeding ensues, causing PH.!?3
Cell-mediated reaction (type IV) also
may have a role, as the lymphocytes of
some patients demonstrate blast transfor-
mation in vitro on exposure to cow’s milk
protein antigens.’® Often, more than one
immunologic mechanism is involved,
and perhaps all four types of reactions
are involved in certain patients.'®

Although peripheral blood eosinophil-
ia is commonly observed and serum total
IgE is sometimes elevated,®!® their signif-
icance is probably limited to the associ-
ated atopy in some of those infants. Also,
the presence of high titres of precipitating
(IgG) antibodies against bovine milk pro-

A high percentage of patients with asthma perceive that
food additives (eg, monosodium glutamate) contribute to

worsening of their respiratory symptoms.

days of milk elimination, whereas clear-
ing of pulmonary infiltrates took several
weeks. Parents consented to milk chal-
lenge in only three cases, all of whom
developed recurrence of symptoms.

The most allergenic cow’s milk com-
ponents are beta-lactoglobulin and ca-
sein, which are heat stable, followed by
alpha-lactalbumin and gamma-globulin,
which are heat labile. Therefore, patients
who are allergic to the latter proteins
usually tolerate heat-treated milk.'®’
Although cow’s milk is the most com-
mon cause of Heiner syndrome, a few
other foods have been incriminated in
older children (eg, soy, egg, and pork).'®

teins, although helpful in the diagnosis, is
not pathognomonic of the disease. It can
be present in low titres in sera of normal
subjects ingesting milk and in high titres
in some diseases, such as celiac disease,
cystic fibrosis of the pancreas, IgA de-
ficiency, familial dysautonomia, Down
syndrome, Wiskott-Aldrich syndrome,
and Hurler syndrome. 04!
Gastroesophageal reflux (GER) was
documented in one patient in the Mois-
sidis series.'® Although milk aspiration
cannot solely explain all the components
of the disease, it would be wise to ex-
clude GER, uncoordinated swallowing
disorders, and tracheal or esophageal
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SIDEBAR 2.

Indications to Evaluate Patients With Respiratory Tract
Disorders for the Presence of Food Allergy

+ History of wheezing or asthma exacerbation triggered by food
+ Asthma associated with history of atopic dermatitis or food-induced

anaphylaxis

+ Recalcitrant and/or severe bronchial asthma, especially in infants and children
« Persistent allergic rhinitis especially if there is history of other food-induced

allergies

+ Chronic pulmonary symptoms and infiltrates in a cow’s milk-fed infant
* Pulmonary hemosiderosis in infants and children if otherwise unexplained
« Chronic respiratory symptoms in subjects occupationally exposed to food dust

or fumes

Exclude food allergy in every patient with history of an anaphylactic reaction
unless another offending agent is documented

anomalies during the evaluation of in-
fants with suspected Heiner syndrome.
An increased incidence of dysfunction
of the lower esophageal sphincter was
reported in a group of children with re-
current pulmonary disease.*

The diagnosis of Heiner syndrome
should be based on the subsequent reso-
lution of symptoms and radiologic find-
ings after milk elimination, supported
by the presence of milk precipitins in the
serum. Confirmation of the diagnosis
would require documentation of recur-
rence of manifestations following milk
challenge. However, most parents are so
impressed by the improvement that they
refuse the challenge test.!®?* In patients
who develop the complication of PH, it is
necessary to verify the diagnosis by the
demonstration of ILM in smears of tra-
cheal aspirates or morning gastric wash-
ing fluid. Immunofluorescence studies
of lung biopsy specimens may show
deposits of immunoglobulins, comple-
ment, fibrin, and milk protein antigens
diffusely scattered throughout the lung
tissue.*> Cow’s milk-induced PH should
be differentiated from idiopathic primary
PH by the better prognosis of the former
after cow’s milk elimination and the ful-
minant course of the latter that requires
long courses of corticosteroids and other
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aggressive immunomodulatory thera-
pies.'® Without treatment, idiopathic pri-
mary PH leads to progressive pulmonary
fibrosis and eventually death.*

Treatment of Heiner syndrome is strict
avoidance of cow’s milk or any other
identified offending food. Infants may be
given a milk substitute such as soybean
formula, extensively hydrolyzed protein
formula, or an elemental diet of synthe-
sized amino acids.'® Parents or caregiv-
ers are encouraged to carefully inspect
the food labels for their content; food la-
beling laws effective in the United States
since January 2006 require simple terms
to indicate the presence of a major food
allergen (eg, milk instead of casein).

Symptomatic treatment initially is
needed (eg, bronchodilators, antihista-
mines, systemic or inhaled corticoste-
roids, and in some cases iron therapy).
In PH, corticosteroids and, in severe cas-
es, immunosuppressants are sometimes
indicated.!® Cyclophosphamide was
successfully used in a refractory case of
cow’s milk -induced PH.%

The prognosis is generally good if a
milk-free diet is begun early. An early di-
agnosis is therefore mandatory and this
requires sufficient awareness of its clini-
cal presentations. Many patients will tol-
erate cow’s milk within a few years.!®

FOOD ALLERGY AND ASTHMA

The incidence of food allergy in chil-
dren with asthma (6% to 8%) is lower
than that in atopic eczema (35%), but
when a child has both asthma and atopic
eczema, the likelihood of food allergy
rises.>646  Additionally, considerable
epidemiological data suggest a link be-
tween asthma and food allergy.*’ Food
can induce bronchospasm, and food al-
lergy has been implicated as a risk factor
for life-threatening asthma. Asthma also
seems to be a risk factor for life-threat-
ening food allergy.**’*8 The mechanism
underlying this connection is unclear,
but the co-existence of food allergy
should be considered in any child with
asthma,especially if there is history of
atopic dermatitis, elevated serum IgE
level, or both.*”#° Eosinophilia in the
sputum of food allergy patients was con-
sidered predictive of respiratory involve-
ment in a recent investigation.’®

Food-induced asthma is observed
during systemic allergic reactions to
food. Screening for food allergy in 140
children with asthma by clinical history
and specific IgE antibodies, followed by
blinded food challenge in 32 positive,
cases showed that 9.2% had food-in-
duced respiratory symptoms and 5.7%
had specific asthmatic reactions.’! Food-
induced bronchospasm was reported in
8.5% of 284 children with asthma in
whom hen’s egg constituted the most
frequent causative agent, especially dur-
ing the first year of life.>

Businco et al.* reported that 11 out
of 42 children with atopic dermatitis
and cow’s milk allergy developed asth-
matic symptoms during a positive chal-
lenge and that in six children, asthma
exacerbation was the only adverse
symptom observed. Another investiga-
tion revealed that 29% of children with
IgE-mediated cow’s milk allergy expe-
rienced lower airway responses on oral
challenge compared with 4% in children
with non-IgE-mediated gastrointestinal
allergy to cow’s milk. A third group with
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late-onset reactions to oral cow’s milk
challenge were suffering from chronic
asthma or atopic dermatitis; 50% of
them experienced wheezing after the
milk challenge.”

A study from Taiwan revealed that 33
of 88 children with elevated specific IgE
levels to only food allergens met the diag-
nostic criteria of asthma. The most com-
mon food allergens were milk and egg
white.>* Likewise, an investigation from
Turkey confirmed that food allergy can
elicit asthma in children younger than 6,
but the incidence was low, even for ma-
jor food allergens such as egg and cow’s
milk. A study at John Hopkins Hospital
revealed that 34 (17%) of 205 children
with positive food challenges developed
wheezing as part of their reaction and that
6 of 88 cases who were monitored with
pulmonary function tests had a decrease
of more than 20% in forced expiratory
volume in the first second (FEVI).56

In some patients, the manifestations
of food allergy can be limited to subclin-
ical bronchial hyper-reactivity (BHR),
which is difficult to recognize.? In other
words, the chronic ingestion of a food
to which one is allergic may result in
increased BHR despite the absence of
acute symptoms on ingestion.® Airway
hyperresponsiveness was measured by
standardized metacholine inhalation
challenges before and 4 hours after food
challenge in 26 patients with asthma
and food allergy. Significant changes
in BHR could be detected in the major-
ity of patients who experienced chest
symptoms during a positive challenge.’
On the other hand, a placebo-controlled
study conducted on a limited number
of patients with asthma concluded that
food allergy is an unlikely cause of BHR
in adults, although the patients gave a
history of food-induced wheezing.’® An-
other recent investigation demonstrated
BHR in 40% of a group of young adults
with food allergy alone and in all pa-
tients with concomitant food allergy and
asthma.’® As a matter of fact, food aller-
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gy may coexist with an inhalant allergy
and in some instances, food may have
a nonspecific role in the preparation
of bronchi for the possible consequent
stimulus.>' Mite sensitivity in patients
with food allergy was predictive for re-
spiratory allergy in one series.>

FOOD ALLERGY AND THE UPPER
AIRWAY

Rhinitis induced by oral food chal-
lenges is more frequently observed in in-
fants and young children than in adults.®
It has accounted for 70% of the respira-
tory symptoms observed in a group of
children who underwent double-blind,
placebo-controlled  food  challenge
(DBPCFC).%® A study on the relation-
ship between food allergy and asthma
and allergic rhinitis in schoolchildren
demonstrated that allergic rhinitis was
more prevalent than asthma, and both
were positively associated with food al-
lergy.'! A recent investigation on adults

rhinovirus, milk intake was not associat-
ed with increased nasal secretions, symp-
toms of cough, or nasal congestion.®! An-
other investigation using a randomized,
crossover, double-blind, placebo-con-
trolled design revealed no statistically
significant difference in FEV, and peak
expiratory flow rate on milk challenge in
a group of adults with asthma who be-
lieved their symptoms worsened with the
ingestion of dairy products.®? It seems un-
likely that dairy products have a specific
negative effect on patients with allergic
rhinitis or bronchial asthma, but some
infants with IgE-mediated cow’s milk al-
lergy may develop asthma. 4%

The role of food allergy in otitis media
is controversial and probably uncommon.
It may occur secondary to other respira-
tory allergies.'>%3%* Allergic inflamma-
tion in the nasal mucosa may cause Eu-
stachian tube dysfunction and subsequent
otitis media with effusion.’® It has been
suggested that large tonsillar and adenoid

Although cow’s milk is the most common cause of Heiner

syndrome, a few other foods have been incriminated in older
children (eg, soy, egg, and pork).

with seasonal rhinitis revealed that food
allergy was the most common (14%) ac-
companying allergy although the most
common clinical manifestations of food
allergy in that series were oral allergy
syndrome and cutaneous symptoms.>’
Allergic rhinitis typically occurs in as-
sociation with other clinical manifesta-
tions (eg, cutaneous or gastrointestinal)
during acute allergic reactions to food
and rarely occurs in isolation.!>-°

There is a belief among some patients
that the consumption of milk and dairy
products increases the production and
thickness of mucus in the nose and respi-
ratory system.® In people inoculated with

tissues might be aggravated by food aller-
gy leading to upper airway obstruction.’
The middle ear could otherwise be the
primary shock organ.!'% It was reported
that, in a subset of infants with recurrent
otitis media, IgG complexes with cow’s
milk proteins may contribute to the mid-
dle ear inflammation.®® However, due to
the paucity of available data, routine test-
ing for food allergy in patients with otitis
media is not recommended.®

RESPIRATORY MANIFESTATIONS OF

FOOD-INDUCED ANAPHYLAXIS
Respiratory symptoms are a common

and important indicator of severe food-
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induced anaphylaxis. These symptoms
typically include pruritus in the orophar-
ynx, laryngeal edema, stridor, cough,
dyspnea, wheezing, and dysphonia.®
Data from a voluntary registry of 5,149
people, mostly children, with peanut al-
lergy, tree nut allergy, or both showed
respiratory reactions in 42% and 62% of
patients as part of their initial reactions to
peanuts and tree nuts, respectively. Reg-
istrants with asthma were more likely to

exposure, but it can occur in children
and often goes unrecognized.”’’> The
immunopathogenesis probably involves
immune-complex and cell-mediated re-
sponses, and the variability of the dis-
ease expression suggests that the genetic
background of the affected individual or
other factors such as concomitant viral
infection may have an influence.
Zubeldia et al.'* described a case of
a 45-year-old research agronomist who

The chronic ingestion of a food to which one is allergic may

result in increased bronchial hyper-reactivity despite the
absence of acute symptoms on ingestion.

have severe reactions.®’ In another report,
63 of 122 children had lower respiratory
tract symptoms as part of their reactions
to peanut, tree nuts, or both.%

Sampson et al.* reported that peanut,
tree nuts, egg, and cow’s milk were the
foods responsible for the most serious
respiratory reactions observed in six fa-
tal and seven near-fatal anaphylactic re-
actions. However, the causal foods may
differ by geographical region and local
cuisine.® In a study from Italy, seafood
was the most frequent cause.”” An epi-
demiologic survey from France revealed
that food-induced anaphylactic reactions
correlated with the co-intake of alcohol or
nonsteroidal anti-inflammatory drugs.°

FOOD-INDUCED HYPERSENSITIVITY
PNEUMONITIS

Hypersensitivity pneumonitis (HP),
or extrinsic allergic alveolitis, is a form
of immune-mediated inflammatory lung
disease involving the distal portions of
the lungs associated with intense or re-
peated exposure to a variety of finely dis-
persed organic antigens, some of which
can be food particles. It is more com-
mon in adults because of occupational
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developed HP after many years of expo-
sure to soybean antigens, as confirmed
by a challenge test. HP has also been
reported from exposure to other food
proteins, such as mushroom spores,’
spinach powder,’ and corn.” Inhalation
of steam, powder, or flour from some
legumes also may cause HP, and due to
their emulsifying properties, legumes
are used as food additives in many man-
ufactured foods.”®

Patients with HP present with some
characteristic features that usually allow
a firm diagnosis. These include a history
of exposure to inhaled antigens, relief
with antigen avoidance, and a recrudes-
cence of symptoms with re-exposure.
Symptoms include cough, dyspnea, fever,
malaise, and weight loss. Severe presen-
tations such as adult respiratory distress
syndrome and chronic fibrosis may oc-
cur.”> The diagnosis is supported by the
combination of ground glass changes and
small nodular lesions on computerized
tomography scanning and restrictive and
obstructive changes on pulmonary func-
tion testing.”"’” The patients may also
have serum precipitating IgG antibodies
and lymphocytosis in bronchoalveolar

lavage fluid with increased CD8 cells
and significant reduction in the helper/
suppressor cell ratio.”’® Lung biopsy
reveals interstitial alveolitis with lympho-
cyte—-macrophage infiltrate.”

The treatment of choice is avoidance,
including the use of high-efficiency filter
masks and indoor particle filters for the
ambient air.”! Corticosteroid therapy can
reduce acute symptoms, with variable
success. As with most hypersensitivity
diseases, early diagnosis provides the
best prognosis.”?

EVALUATING POTENTIAL
RESPIRATORY FOOD ALLERGIES

Sidebar 2 (see page 736) shows some
evidence-based indications to evaluate a
patient with upper or lower respiratory
tract manifestations for the presence of
food allergy. These include recalcitrant
or otherwise unexplained allergic rhini-
tis, asthma exacerbations, or both, espe-
cially if the medical history reveals that
some of the attacks followed the expo-
sure to particular food(s). The likelihood
rises if there are associated disorders
that may be related to food allergy, such
as moderate to severe atopic dermatitis
or history of food-induced anaphylax-
is. Another example is the presence of
chronic or recurrent cough and pulmo-
nary infiltrates in an infant who is being
fed cow’s milk or exposed to its antigens
during weaning or through excretion in
maternal breast milk. A history of occu-
pational or nonoccupational exposure to
food dust or fumes may indicate that the
patient’s symptoms or lung infiltrates
are manifestations of hypersensitivity to
that food.

The allergy evaluation starts with
a medical history, including the age of
onset, detailed feeding history, and the
relationship between symptoms and
exposure to different foods, especially
milk, egg, seafood, soy, peanut, and tree
nuts. The presence of cutaneous or gas-
trointestinal allergies should be sought
in the history and by physical examina-
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tion, and other nonallergic causes of the
symptoms should be excluded.?

The patient should then be screened
by nonspecific tests to support the possi-
bility of allergy (eg, serum total IgE and
eosinophilia) and specific tests such as a
food/symptom diary, specific serum IgE,
and skin-prick testing (SPT).?* The latter
should be guided by the history, as a pos-
itive skin test response does not neces-
sarily indicate that the food is causal but
a negative SPT usually confirms the ab-
sence of IgE-mediated allergic reactivity
to a certain food.** Also, commercially
prepared extracts often are inadequate in
the evaluation of allergy to many fruits
and vegetables because of the lability
of their antigens.” Food-specific IgE
testing is valuable when the antibody
concentration exceeds the predictive or
diagnostic values.*#° However, unde-
tectable levels may still be associated
with positive clinical reactions in 10%
to 25% of cases.?! A large wheal size on
SPT was considered to add utility to a
moderate elevation of specific IgE to egg
white in a recent study.’?

Food elimination challenge testing is
still the gold standard for the diagnosis
of food allergy using the DBPCFC tech-
nique and to date is the best available
test to evaluate non-IgE mediated respi-
ratory food allergies.”* Open or single-
blind oral food challenges often are used
as a screening tool.**

Once the diagnosis is made, avoid-
ance of the offending food would con-
siderably improve the symptoms.*’
Nutritional support and alertness to a
possible acute reaction on accidental
exposure are mandatory.'> Early diag-
nosis of respiratory food allergies would
certainly prevent morbidity and improve
the quality of life.

REFERENCES
1. Bahna SL. Clinical expressions of food aller-
gy. Ann Allergy Asthma Immunol. 2003;90(6
Suppl 3):41-44.
2. Sampson HA. Update on food allergy. J Al-
lergy Clin Immunol. 2004;113(5):805-819

PEDIATRIC ANNALS 35:10 | OCTOBER 2006

‘ ‘ 3510elgamal.indd 739

10.

12.

13.

14.

15.

17.

19.

20.

. Bahna SL, Mayer CW. Food allergy: mani-

festations, diagnosis and management. Expert
Rev Clin Immunol. 2005;1(1):133-143.

. Spergel JM, Fiedler J. Food Allergy and ad-

ditives: triggers in asthma. Immunol Allergy
Clin North Am. 2005;25(1):149-167.

. Woods RK, Weiner J, Abramson M, Thien

F, Walters EH. Patients’ perceptions of
food-induced asthma. Aust N Z J Med.
1996;26(4):504-512.

. James JM. Respiratory manifestations of food

allergy. Pediatrics. 2003;111(6 Pt 3):1625-
1630.

. Onorato J, Merland N, Terral C, Michel FB,

Bousquet J. Placebo-controlled double blind
food challenges in asthma. J Allergy Clin Im-
munol. 1986;78(6):1139-1146.

. Nekam KL. Nutritional triggers in asthma.

Acta Microbiol Immunol Hung. 1998;45(1):
113-117.

. Heiner DC. Respiratory diseases and food al-

lergy. Ann Allergy. 1984;53(6 Pt 2):657-664.

Kanny G, Moneret-Vautrin DA, Flabbee J, et
al. Population study of food allergy in France.
J Allergy Clin Immunol. 2001;108(1):133-140.

. Penard-Morand C, Raherison C, Kopfer-

schmitt C, et al. Prevalence of food allergy
and its relationship to asthma and allergic rhi-
nitis in school children. Allergy. 2005;60(9):
1165-1171.

Nowak-Wegrzyn A, Sampson HA. Adverse
reactions to foods. Med Clin North Am. 20006;
90(1):97-127.

Platts Mills TAE. The role of immunoglobu-
lin E in allergy and asthma. Am J Respir Crit
Care Med. 2001;164(8 Pt 2):S1-S5.

Zubeldia JM, Gil P, Miralles P, et al. Hyper-
sensitivity pneumonitis caused by soybean
antigens. J Allergy Clin Immunol. 1995;
95(2):622-626.

Bock SA, Atkins FM. Patterns of food hy-
persensitivity during sixteen years of double-
blind, placebo-controlled oral food challeng-
es. J Pediatr. 1990;117(4):561-567.

. Moissidis I, Chaidaroon D, Vichyanond P,

Bahna SL. Milk-induced pulmonary disease
in infants (Heiner syndrome). Pediatr Allergy
Immunol. 2005;16(6):545-552.

Woods RK, Thien F, Raven J, Walters EH,
Abramson M. Prevalence of food allergies in
young adults and their relationship to asthma,
nasal allergies, and eczema. Ann Allergy Asth-
ma Immunol. 2002;88(2):183-189.

. Tariq SM, Matthews SM, Hakim EA, Arshad

SH. Egg allergy in infancy predicts respira-
tory allergic disease by 4 years of age. Pediatr
Allergy Immunol. 2000;11(3):162-167.
Rhodes HL, Sporik R, Thomas P, Holgate ST,
Cogswell 1J. Early life risk factors for adult
asthma: a birth cohort study of subjects at risk.
J Allergy Clin Immunol. 2001;108(5):720-725.
Wickens K, Barry D, Friezema A, et al. Fast
foods — are they a risk factor for asthma? Al-
lergy. 2005;60(12):1537-1541.

. Sampson HA. Food allergy. Part 1: immuno-

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

pathogenesis and clinical disorders. J Allergy
Clin Immunol. 1999;103(5 Pt 1):717-728.
Wilson BG, Bahna SL. Adverse reactions to
food additives. Ann Allergy Asthma Immunol.
2005;95(6):499-507.

Bahna SL. Adverse food reactions by skin
contact. Allergy. 2004;59(Suppl 78):66-70.
Bangash SA, Bahna SL. Pediatric food al-
lergy update. Curr Allergy Asthma Rep.
2005;5(6):437-444.

Thiel H, Ulmer WT. Bakers’ asthma: devel-
opment and possibility for treatment. Chest.
1980;78(2 Suppl):400-405.

Rodrigo MJ, Morell F, Helm RM, et al. Iden-
tification and partial characterization of the
soybean dust allergens involved in the Barce-
lona asthma epidemic. J Allergy Clin Immu-
nol. 1990;85(4):778-784.

Crespo JF, Rodriguez J, Vives R, et al. Occu-
pational IgE-mediated allergy after exposure
to lupine seed flour. J Allergy Clin Immunol.
2001;108(2):295-297.

Crespo JF, Pascual C, Dominguez C, et al. Al-
lergic reactions associated with airborne fish
particles in IgE-mediated fish hypersensitive
patients. Allergy. 1995;50(3):257-261.
Dominguez C, Ojeda I, Crespo JF, et al. Aller-
gic reactions following skin contact with fish.
Allergy Asthma Proc. 1996;17(2):83-87.
Sicherer SH, Furlong TJ, DeSimone J, Samp-
son HA. Self-reported peanut allergic reac-
tions on commercial airlines. J Allergy Clin
Immunol. 1999;104(1):186-189.

Daroca P, Crespo JF, Reano M, et al. Asthma
and rhinitis induced by exposure to raw green
beans and chards. Ann Allergy Asthma Immu-
nol. 2000;85(3):215-218.

Heiner DC, Sears JW. Chronic respiratory
disease associated with multiple circulating
precipitins to cow’s milk. Am J Dis Child.
1960;100:500-502.

Ouchterlony O. Diffusion-in-gel methods
for immunological analysis. II. Prog Allergy.
1962;6:30-154.

Boat TF, Polmar SH, Whitman V, et al. Hy-
peractivity to cow milk in young children with
pulmonary hemosiderosis and cor pulmonale
secondary to nasopharyngeal obstruction. J
Pediatr. 1975:87(1):23-29.

Lee SK, Kniker WT, Cook CD, Heiner DC.
Cow’s milk-induced pulmonary disease in
children. Adv Pediatr. 1978;25;39-57.

Fossati G, Perri M, Careddu G, Mirra N, Car-
nelli V. Pulmonary hemosiderosis induced
by cow’s milk proteins: a discussion of a
clinical case [in Italian]. Pediatr Med Chir.
1992;14(2):203-207.

Gjesing B, Lowenstein H. Immunochemistry
of food antigens. Ann Allergy. 1984;53(6 Pt
2):602-68.

Stafford HA, Polmar SH, Boat TF. Immun-
logic studies in cow’s milk-induced pulmo-
nary hemosiderosis. Pediatr Res. 1977;11(8):
898-903.

Bahna SL, Heiner DC, eds. Allergies to Milk.

739

10/31/2006 2:34:25 PM



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

New York, NY: Grune & Straton; 1980.
Holland NH, Hong R, Davis NC, West CD.
Significance of precipitating antibodies to
milk proteins in the serum of infants and chil-
dren. J Pediatr. 1962 Aug;61:181-195.
Peterson RD, Good RA. Antibodies to cow’s
milk proteins. Their presence and signifi-
cance. Pediatrics. 1963 Feb; 31:209-221.
Euler AR, Byrne WJ, Ament ME, et al. Recur-
rent pulmonary disease in children: a compli-
cation of gastroesophageal reflux. Pediatrics.
1979;63(1):47-51.

Saeed MM, Woo MS, MacLaughlin EF, Mar-
getis MF, Keens TG. Prognosis in pediatric
idiopathic pulmonary hemosiderosis. Chest.
1999;116(3):721-725.

Sicherer SH, Sampson HA. 9. Food allergy.
J Allergy Clin Immunol. 2006;117(2 Suppl
Mini-Primer):S470-S475.

Colombo JL, Stolz SM. Treatment of life
threatening primary pulmonary hemosid-
erosis with cyclophosphamide. Chest. 1992;
102(3):959-960.

Eigenmann PA, Sicherer SH, Borkowski TA,
Cohen BA, Sampson HA. Prevalence of IgE-
mediated food allergy among children with
atopic dermatitis. Pediatrics. 1998;101(3):ES8.
Roberts G, Lack G. Food allergy and asthma
— what is the link? Pediatr Resp Rev. 2003;
4(3):305-312.

Roberts G, Patel N, Levi-Schaffer F, Habibi P,
Lack G. Food allergy as a risk factor for life-
threatening asthma in childhood: a case-con-
trolled study. J Allergy Clin Immunol. 2003;
112(1):168-174.

Businco L, Falconieri P, Giampietro P, Bel-
lioni B. Food allergy and asthma. Pediatr Pul-
monol Suppl. 1995;11:59-60.

Kivity S, Fireman E, Sade K. Bronchial hy-
peractivity, sputum analysis and skin prick
test to inhalant allergens in patients with
symptomatic food hypersensitivity. Isr Med
Assoc J. 2005;7(12):781-784.

Novembre E, de Martino M, Vierucci A. Food
and respiratory allergy. J Allergy Clin Immu-
nol. 1988;81(5 Pt 2):1059-1065.

Oechling A, Baena-Cagnani CE. Food allergy
and child asthma. Allergol Immunopathol
(Madr). 1980;8(1):7-14.

Hill DJ, Firer MA, Shelton MJ, Hosking CS.
Manifestations of milk allergy in infancy:
clinical and immunological findings. J Pedi-
atr. 1986;109(2):270-276.

Lee JH, Lin YT, Chiang BL. The role of food
allergens in childhood asthma. Asian Pacific J
Allergy Immunol. 2003;21(3):131-138.
Yazicioglu M, Baspinar I, Ones U, Pala O,
Kiziler U. Egg and milk allergy in asthmatic

740

‘ ‘ 3510elgamal.indd 740

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

children: assessment by immulite allergy
panel, skin prick tests and double-blind pla-
cebo-controlled food challenges. Allergol Im-
munopathol (Madr). 1999;27(6):287-293.
James JM, Bernhisel-Broadbent J, Sampson
HA. Respiratory reactions provoked by dou-
ble-blind food challenges in children. Am J
Respir Crit Care Med. 1994;149(1):59-64.
James JM, Eigenmann PA, Eggleston PA,
Sampson HA. Airway reactivity changes in
asthmatic patients undergoing blinded food
challenges. Am J Respir Crit Care Med. 1996;
153(2):597-603.

Zwetchkenbaum JF, Skufca R, Nelson HS.
An examination of food hypersensitivity as a
cause of increased bronchial responsiveness
to inhaled methacholine. J Allergy Clin Im-
munol. 1991;88(3 Pt 1):360-364.

Bozkurt B, Karakaya G, Kalyoncu AF. Food
hypersensitivity in patients with seasonal
rhinitis in Ankara. Allergol Immunopathol
(Madr). 2005;33(2):86-92.

Wauthrich B, Schmid A, Walther B, Sieber R.
Milk consumption does not lead to mucus
production or occurrence of asthma. J Am
Coll Nutr. 2005;24(6 Suppl):547S-555S.
Pinnock CB, Graham NM, Mylvaganam A,
Douglas RM. Relationship between milk in-
take and mucus production in adult volunteers
challenged with rhinovirus-2. Am Rev Respir
Dis. 1990;141(2):352-356.

Woods RK, Weiner JM, Abramson M, Thien
F, Walters EH. Do dairy products induce bron-
choconstriction in adults with asthma? J Al-
lergy Clin Immunol. 1998; 101(1 Pt 1):45-50.
James JM. Common respiratory manifesta-
tions of food allergy: a critical focus on oti-
tis media. Curr Allergy Asthma Rep. 2004;
4(4):294-301.

Bernstein JM. The role of IgE-mediated hy-
persensitivity in the development of otitis me-
dia with effusion: a review. Otolaryngol Head
Neck Surg. 1993;109(3 Pt 2):611-620.

Nsouli TM, Nsouli SM, Linde RE, et al. Role
of food allergy in serous otitis media. Ann Al-
lergy. 1994;73(3):215-219.

Juntti H, Tikkanen S, Kokkonen J, Alho OP,
Niinimaki A. Cow’s milk allergy is associated
with recurrent otitis media during childhood.
Acta Otolaryngol. 1999;119(8):867-873.
Sicherer SH, Furlong TJ, Munoz-Furlong A,
Burks AW, Sampson HA. A voluntary registry
for peanut and tree nut allergy: characteristics
of the first 5149 registrants. J Allergy Clin Im-
munol. 2001;108(1):128-132.

Sicherer SH, Burks AW, Sampson HA. Clini-
cal features of acute allergic reactions to
peanut and tree nuts in children. Pediatrics.

69

70

71

72

73

74

75

76

77

78

79

1998;102(1):e6.

. Sampson HA, Mendelson L, Rosen JP. Fatal
and near-fatal food anaphylaxis reactions in
children. N Engl J Med. 1992;327(6):380-384.

. Cianferoni A, Novembre E, Mugnaini L, et al.
Clinical features of acute anaphylaxis in pa-
tients admitted to a university hospital: an 11-
year retrospective review (1985-1996). Ann
Allergy Asthma Immunol. 2001;87:27-32.

. Merrill W. Hypersensitivity pneumonitis: just
think of it! Chest. 2001;120(4):1055-1057.

. Venkatesh P, Wild L. Hypersensitivity pneu-
monitis in children: clinical features, diag-
nosis, and treatment. Paediatr Drugs. 2005;
7(4):235-244.

. Ishii M, Kikuchi A, Kudoh K, et al. Hypersen-
sitivity pneumonitis induced by inhalation of
mushroom (Pholiota nameko) spores. Intern
Med. 1994;33(11):683-685.

. Schreiber J, Muller E, Becker WM, et al.
Spinach powder-induced exogenous allergic
alveolitis [in German]. Pneumologie. 1998;
52(1):61-65.

. Martin-Garcia C, Hinojosa M, Porcel S, Leon
F, Berges P. Corn-induced hypersensitivity
pneumonitis. Allergy. 2003;58(6):534-535.

. Martinez San Ireneo M, Ibanez Sandin MD,
Fernandez-Caldas E. Hypersensitivity to
members of the botanical order Fabales (Le-
gumes). J Investig Allergol Clin Immunol.
2000;10(4):187-199.

. Lynch DA, Newell JD, Logan PM, King
TE Jr, Muller NL. Can CT distinguish hy-
persensitivity pneumonitis from idiopathic
pulmonary fibrosis? AJR Am J Roentgenol.
1995;165(4):807-811.

. Fan LL. Hypersensitivity pneumonitis in chil-
dren. Curr Opin Pediatr. 2002;14(3):323-326.

. Ortolani C, Ispano M, Pastorello EA, Ansalo-
ni R, Magri GC. Comparison of results of skin
prick tests (with fresh foods and commercial
food extracts) and RAST in 100 patients with
oral allergy syndrome. J Allergy Clin Immu-
nol. 1989;83(3):683-690.

. Sampson HA. Food allergy — accurately
identifying clinical reactivity. Allergy. 2005;
60(Suppl 79):19-24

. Sampson HA. Utility of food-specific IgE
concentrations in predicting symptomatic
food allergy. J Allergy Clin Immunol. 2001;
107(5):891-896.

. Knight AK, Shreffler WG, Sampson HA, et al.
Skin prick test to egg white provides addition-
al diagnostic utility to serum egg white-spe-
cific IgE antibody concentration in children. J
Allergy Clin Immunol. 2006;117(4):842-847.

PEDIATRIC ANNALS 35:10 | OCTOBER 2006

10/31/2006 2:34:25 PM



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



